We experimentally investigate the effect of social identification and information feedback on individual behavior in contests. In contrast to standard theoretical predictions, we find significant over-expenditure of efforts in all treatments. Identifying subjects through photo display decreases efforts. We develop a behavioral model based on social identity explaining how a decrease in 'social distance' between group members through photo display promotes prosocial behavior. Providing information feedback about others' effort does not affect the aggregate effort levels but changes the dynamics of individual behavior by facilitating greater adherence to the 'group norm.' Finally, we find that significant over-expenditure can be explained by a combination of non-monetary utility of winning and relative payoff maximization.
Introduction
Individuals participating in contests and tournaments encounter disparate information feedback settings. Fellow contestants may be known or unknown, and their effort level may be observable or unobservable. In some contests, such as competition for a new job or admission to a university, fellow contestants are typically unknown and their effort level is unobservable. In other contests, such as promotions in the workplace and in political races, fellow contestants are often known and their effort level is observable. In patent races, opponents are usually known but their effort is unobservable. Such design details can have strong bearing on individual and group behavior, yet existing theory provides little guidance on their effect on decision-making.
Since the early attempts of Bull et al. (1987) and Millner and Pratt (1989) , experimental literature on contests has been rapidly expanding, encompassing facets such as player asymmetry, entry costs, risk preferences, and contest structure.
1 However, almost all of the existent laboratory studies focus on the actions of agents where identity of opponents is unknown and where there is ex post complete information feedback about each opponents' effort level. We argue that knowing the identity and the effort level of your opponents are important design features that may influence individual behavior in contests. Identification of participants may enhance group identity and foster more pro-social behavior, while providing full information about others' efforts may generate social norms that can change the dynamics of individual behavior.
Different information feedback and varying degree of social identification are worthy of empirical investigation because in practice, contest designers often manipulate these features (Smither et al., 2005) . For instance, workplace managers may choose to explicitly identify the workers being considered for a promotion and make known their effort level, or they may choose to keep the identity of the workers being considered unknown (Harbring et al., 2007; Gürtler and Harbring, 2010) . Politicians are required, by the Federal Election Campaign Act enacted in 1971
and revised in 1974, to disclose their campaign contributions and expenditures (Potter, 1999) . 2 In market settings, researchers show that greater transparency can generate trust and improve welfare (Rietz et al., 2012) , but at the same time forced disclosure can hurt the disclosing party and can be used by buyers to obtain concessional prices (Thomas and Wilson, 2002; Cason and Plott, 2005) . The impact of these diverse information settings on behavior in competitive contest environments is highly relevant yet has not been studied to date. Moreover, confounding factors in the field make traditional empirical analysis untenable.
We use a controlled laboratory experiment to investigate the effect of social identification and information feedback on individual and group behavior in a lottery contest. In a contest, individuals exert effort in order to win a prize. We consider a contest structure where higher efforts lead to more socially wasteful outcomes (i.e. rent-seeking and lobbying). Using this structure, we compare an information setting where all group members are completely anonymous to one where the identity of each group member is fully revealed to others using the member's photo and first name. We also compare information conditions in which members do not learn about other group members' efforts to one where they receive full information feedback about each group member's effort. 2 The U.S. Supreme Court has generally upheld laws requiring disclosure of campaign contributions and expenditures, but it also has ruled that disclosure can violate the First Amendment jurisprudence in certain contexts. In Buckley v. Valeo, the Supreme Court considered the constitutionality of requiring political committees to disclose the identity of contributors and the dollar amount of their contributions, as well as the size and recipients of their expenditures or disbursements. Since First Amendment freedoms and campaign finance regulation present conflicting means of attempting to preserve the integrity of the political process, the Court resolved this conflict in favor of the First Amendment interests and subjected any regulation burdening free speech and free association to "exacting scrutiny" (Whitaker, 2008) .
In contrast to standard theoretical predictions, but consistent with previous experimental literature, we observe significant over-expenditure of effort in all treatments. Identifying subjects through photo display decreases effort by 17%. We develop a behavioral model based on social identity explaining how a decrease in 'social distance' between group members through photo display promotes pro-social behavior. Providing information feedback about others' effort does not affect the average effort but changes the dynamics of individual behavior. We propose that information feedback causes subjects to conform to the 'group norm.' Subjects whose effort is higher than the winning effort in the previous period reduce their effort in the current period, and subjects whose effort is lower than the winning effort in the previous period increase their effort in the current period. Significant over-expenditure in all treatments can be explained by a combination of non-monetary utility of winning and relative payoff maximization. We find that 51% of subjects exhibit non-monetary utility of winning, which is neither influenced by social identification nor by information feedback. Furthermore, 67% of subjects behave as 'status seekers' by maximizing their relative payoffs. These findings contribute to the existing literature on rent-seeking, overbidding and contest design; and suggest directions for future research, which we discuss in the concluding section.
Experimental Environment and Theoretical Predictions

Experimental Design
The experiment was conducted at the Vernon Smith Experimental Economics Laboratory at Purdue University. A total of 240 undergraduate student subjects participated in 12 sessions (3 sessions per treatment), with 20 subjects participating in each session. All subjects participated in only one session of this study. Some subjects had participated in other economics experiments that were unrelated to this research.
The computerized experimental sessions used z-Tree (Fischbacher, 2007) to record subject decisions and display photos of subjects. Upon arriving at the lab, each subject was photographed and then randomly assigned to a computer station. The experiment comprised of playing a lottery contest game for a total of 20 periods with a group of 4 participants. Each subject was randomly assigned to a group of 4 at the beginning of the experiment, and remained matched with the same group members for the duration of the experiment. At the beginning of each period, each subject received an endowment of 80 experimental francs and was asked to make an effort (choose a bid) in a lottery contest with a prize valued at 80 experimental francs.
Each subject's probability of winning the prize was equal to his/her effort divided by the aggregate effort of all 4 participants in the group.
We conducted four treatments using a two-by-two design in which we varied the information feedback and the identification of group members (see Table 1 ). The only difference between information treatments was the feedback provided to subjects at the end of each period (NI versus I). In the treatments with no information feedback (NP-NI and P-NI), we provided feedback only about the individual's own effort, earnings, and whether she won or not, but did not provide information about the efforts of other group members or the identity of the winner of the contest. In the treatments with information feedback (NP-I and P-I), we assigned each member an ID number (1-4), provided full information about each group member's effort and explicitly revealed (using the ID number) which subject's effort resulted in winning the contest at the end of each period. We varied the degree of social identification by varying whether or not the identities (photos and first names) of group members were revealed (NP versus P). In treatments where no identities were revealed (NP-I and NP-NI), we did not provide any identifying information about other members in the group. On the other hand, in treatments P-NI and P-I, we provided photos and first names of each group member.
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At the end of the experiment, 2 out of 20 periods were selected for payment using a random draw from a bingo cage. Experimental francs were used throughout the experiment, with a conversion rate of 15 francs = $1. Subjects earned $17 on average, and sessions (including instruction time) lasted approximately 60 minutes. At the end of each session, subjects also completed a single-period game aimed at eliciting their non-monetary utility of winning and a demographic questionnaire.
Theoretical Model and Hypotheses
The standard rent-seeking lottery contest assumes that identical risk-neutral individuals compete for a prize by exerting efforts. The probability that an individual wins the prize is equal to individual 's own effort divided by the sum of all individuals' efforts, i.e.
The individual's probability of winning increases monotonically in own effort and decreases in the opponents' efforts. The expected payoff for risk-neutral individual is given by .
That is, the probability of winning the prize times the prize value minus the cost of effort . Differentiating (2) with respect to and accounting for the symmetric Nash equilibrium leads to a classical solution (Tullock, 1980) :
The degree of rent dissipation in the equilibrium can be calculated by summing up all efforts, i.e. , and dividing them by the prize value :
.
We extend the standard model of a lottery contest by considering several behavioral factors that are known to affect individual behavior. First, we assume that in addition to the value of the prize , individuals also have a non-monetary value of winning .
Therefore, the updated expected payoff of individual is given by .
Second, we assume that individuals care about payoffs of others in their group. Following the convention established in evolutionary game theory (Leininger, 2003; Hehenkamp et al., 2004; Riechmann, 2007) , we assume that in addition to own payoff, individual cares about weighted average payoff of all group members, i.e. ∑ ( ) , where is the interdependent social payoff parameter.
Differentiating (6) with respect to and accounting for the symmetric Nash equilibrium gives us the equilibrium effort:
The degree of rent dissipation in the equilibrium is given by (8) Both equilibrium effort (7) and rent dissipation (8) increase in the non-monetary utility of winning , i.e. , and decrease in the social payoff parameter , i.e. .
The interdependent social payoff parameter is not a static characteristic of an individual; rather, its value depends on the 'social distance' between the individual and other members in the group. Based on group social identity literature (Tajfel and Turner, 1979; Ahmed, 2007; Chen and Li, 2009) , we propose that a decrease in social distance and establishment of a group identity increases the value of the social payoff parameter . Social identity theory postulates that a salient group identity can cause a blurring of the boundaries between personal and group benefit, and may produce behavior that is in the interest of group benefit. Revealing individual identities is one way to reduce social distance and induce pro-social behavior (Andreoni and Petrie, 2004; Rege and Telle, 2004; Savikhin and Sheremeta, 2011) .
5 Frey (1999a, 1999b) and Burnham (2003) find that visual identification increases cooperation in prisoner's dilemma and dictator games. Eckel and Wilson (2006) find that seeing 5 Revealing individual identities through displaying subjects' photos have been shown to affect subjects' behavior in many economic environments. A number of experimental studies of public goods show that individuals act more pro-socially by contributing more to a public good when identities of group members are revealed (Andreoni and Petrie, 2004; Savikhin and Sheremeta, 2011). Scharleman et al. (2001) find that "smiles" can elicit cooperation among strangers in a one-shot bargaining interaction. Eckel and Petrie (2011) attribute this in part to the association of attractiveness and skin tone with expectations about a partner's behavior.
one's partner impacts trust and trustworthiness. Andreoni and Petrie (2004) and Savikhin and Sheremeta (2011) find that revealing identities increases contributions to the public goods game.
Our behavioral model predicts that when players become more pro-social (higher ) their efforts decrease. Therefore, based on predictions of our model and findings of related literature, we expect that identification of group members will reduce the social distance and lead individuals to decrease their efforts.
Hypothesis 1: Identifying individuals decreases the average effort.
There are several channels through which information about others' efforts can affect individual behavior in contests. We propose hypotheses based on (1) regret, (2) collusion and (3) learning, which predict different directional shifts in individual effort. First, information feedback that includes all efforts may give rise to regret and/or disappointment. The basic concept of regret, analyzed by Engelbrecht-Wiggans and Katok (2007, 2008) in the first price auction literature, is that the winner of the auction may regret paying too much relative to the second highest bid (winner regret) and the loser may regret missing a profitable trade opportunity by bidding too low (loser regret). Regret theory predicts that bids (efforts) should decrease in winner regret and increase in loser regret. Since regret effects work in opposite direction and the equilibrium bid level depends on the relative weight of each type of regret, the precise effect of full information disclosure cannot be predicted a priori (Engelbrecht-Wiggans and Katok, 2009).
However, recent experimental research finds strong evidence for loser and not winner regret (Filiz-Ozbay and Ozbay, 2007) . In our setting, the contest winner is determined probabilistically (i.e., the individual exerting the highest effort is most likely, but not certain, to win) which diminishes the extent of winner regret. Since both the structure of our lottery contest and previous experimental findings suggest that loser regret is likely to dominate winner regret, we conjecture that full information leads to higher efforts.
In sharp contrast, full information can foster implicit collusion among contestants, resulting in lower effort. Isaac and Walker (1985) find that in auctions with four bidders, bidding levels decrease when bidders receive information feedback about all bids. Similarly, Dufwenberg and Gneezy (2002) find that reporting the entire distribution of prices facilitates collusion in a first-price auction.
Finally, full information feedback can facilitate faster learning of the incentives inherent in the contest structure, and decrease over-expenditure. Inexperience and bounded rationality are often cited as factors contributing to irrational over-expenditures in contests (Davis and Reilly, 1998; Sheremeta, 2011) . When information about all individual efforts is public knowledge, subjects may learn about profitable strategies more quickly from the experience of others, and thus additional information about others' actions should reduce irrational over-expenditures in the contest.
In sum, there are several alternative predictions as to how full information feedback may impact individual effort in contests. Based on theoretical and experimental findings related to regret, we expect information feedback to increase the average effort. On the other hand, full information may encourage collusion and/or enhance learning, which would result in lower average effort. It is possible that all of these effects act simultaneously and negate each other, effectively resulting in unchanged average effort. Although our treatments allow us to determine
whether and in what direction information about others' efforts affects individual effort, our experiment is not designed to disentangle the various effects. Therefore, we propose three alternative hypotheses regarding information feedback.
Hypothesis 2a:
Providing information about others' efforts increases the average effort.
Hypothesis 2b: Providing information about others' efforts decreases the average effort.
Hypothesis 2c: Providing information about others' efforts does not change the average effort. Table 2 summarizes average efforts, payoffs, and dissipation rates for all 4 treatments.
Results and Discussion
Overview
According to standard theoretical predictions derived in Section 2.2, in the equilibrium all subjects should exert an effort of 15 and the dissipation rate is 0.75. 6 On average, the observed dissipation rate in all treatments is significantly greater than predicted (Wilcoxon signed-rank test, all p-values<0.05, n=15). 7 Figure 1 displays the average effort by treatment across all 20 periods. As players become more experienced, the average effort in all treatments decreases, but remains significantly higher than the Nash equilibrium prediction. As demonstrated in Figure 2 , there is also substantial heterogeneity in individual efforts. Efforts range from 0 to 80, which is inconsistent with play at a unique pure strategy Nash equilibrium of 15. Overall, these findings closely replicate the findings of other experimental studies on lottery contests (Millner and Pratt, 1989; Davis and Reilly, 1998; Sheremeta and Zhang, 2010; Sheremeta, , 2011 Chowdhury et al., 2011; Price and Sheremeta, 2011) . In the following sections, we examine the effect of identification of other participants and information about their efforts on individual behavior.
Social Identification
According to Hypothesis 1, identifying individuals through photo display should decrease efforts relative to treatments with no identification. Our data are consistent with this hypothesis, as the average effort of 25.1 in P-NI is lower than the average effort of 29.1 in NP-NI, and the average effort of 24.1 in P-I is lower than the average effort of 28.3 in NP-I. Although pair-wise treatment comparisons are not significant at the conventional level (Mann-Whitney test, pvalues=0.14 and 0.24; n=m=15), combining data from both photo treatments and comparing it to data from no-photo treatments, we find that photo display (or social identification) significantly reduces the average effort (28.7 versus 24.6: Mann-Whitney test, p-value=0.06; n=m=30). On average, effort decreases by 17% when group members are identified through photo display.
Random effect panel regression with clustering at the group level also supports this result (cf. Result 1: Identifying group members through photo display decreases average effort (support for Hypothesis 1).
We also consider how the role of identification differs in early rounds compared to later rounds. Because group composition remains unchanged throughout the experiment, there is room for reputation building and 'signaling.' Individuals in treatments with identification may choose to exert lower efforts in early periods to 'signal' cooperative behavior to other group members in expectation of sustaining such cooperation throughout the experiment. Therefore, the major impact of identification on individual behavior in contests comes from the early periods of the experiment. This is consistent with the research of Lugovskyy et al. (2010) , who observe tacit collusion in an all-pay auction, but that collusive behavior dissipates after the initial 10 periods. Further, while aggregate efforts decline in all four treatments, the rate of decline in the photo identification treatments is lower compared to treatments without identification.
Information Feedback
According to Hypotheses 2a-2c, revealing information about others' efforts may increase, decrease or not change individual effort relative to treatments with no information. Examining the impact of information about others' efforts on the behavior of subjects, we find that the average effort of 29.1 in NP-NI is not significantly different from the average effort of 28.3 in NP-I and that the average effort of 25.1 in P-NI is not significantly different from the average effort of 24.1 n=m=15) . Combining the data from both information treatments and comparing it to the data from the no-information treatments, we find no significant impact of information on effort (26.7 versus 27.1: Mann-Whitney test, pvalue=0.63; n=m=30). Panel data regression in Table 5 also supports this finding (p-value=0.85).
Result 2: Providing information about others' efforts does not have a significant effect on the average effort level (support for Hypothesis 2c).
Does information about others' efforts affect the volatility of efforts? Table 3 provides two different measurements of volatility of efforts. The within group volatility in period t is calculated as the absolute difference between individual effort and average group effort in period t. The between period volatility in period t is calculated as the absolute difference between individual effort made in period t and in period t-1. Therefore, it appears that information feedback does not impact aggregate volatility of individual effort across periods, but it does make effort levels more uniform within a given group. The fact that effort levels become more uniform with full information feedback is a good indication that subjects learn to conform to the 'group norm.'
Next we examine the mechanism through which information promotes the 'group norm.' Table 4 displays a panel regression that measures the impact of different lag variables in period t-1 on effort in period t. When subjects receive no feedback information about others' efforts (specification 1), we find that the major predictor of individual effort is the effort-lag variable,
i.e. their own effort in period t-1. The effort-lag variable remains a significant predictor of effort even when subjects receive full feedback about others' efforts (specification 2). In addition,
above-lag and below-lag variables are significant in specification 2. The negative and significant above-lag variable indicates that subjects whose effort is higher than the winning effort in period t-1 reduce their effort in period t; and the positive and significant below-lag variable indicates that subjects whose effort is lower than the winning effort in period t-1 increase their effort in period t.
Result 3:
Providing information about others' efforts significantly affects the dynamics of individual effort.
These dynamics of individual effort can explain several patterns in our data. First, it can explain why we find no significant impact of information on the average effort -there are two opposing effects acting simultaneously (i.e., above-lag and below-lag) that on average counterbalance each other. Second, the negative above-lag and positive below-lag variables imply that over time efforts within the group should become more uniform, explaining why information significantly reduces within-group volatility. Finally, the significant lag variables imply substantial between period volatility of efforts which persists over all periods of the experiment. In sum, the results of our experiment indicate that providing information feedback promotes 'group norm.' Adherence to this norm does not affect the aggregate level of dissipation in contests but it does change the dynamics of individual behavior by reducing within-group volatility.
Non-Monetary Utility of Winning
The non-monetary utility of winning is not directly observable, but can be elicited through a simple task Price and Sheremeta, 2011) . In a 'surprise' additional period at the end of the experiment, all subjects were given an endowment of 80 francs, and participated in a lottery contest for a prize valued at francs. Subjects were explicitly told that their effort is costly and the cost of effort would be subtracted from their earnings. We find that 51% of subjects indicate a non-monetary utility of winning by exerting positive efforts for the prize value of 0 francs, with about 24.6% of subjects choosing efforts higher than 10 francs (equivalent to $0.67).
To analyze the extent to which non-monetary utility of winning affects subjects' efforts,
we provide panel regression analysis in Table 5 , where the dependent variable is the subject's effort and the independent variables are a period trend, treatment dummy-variables, and their non-monetary effort. The standard errors are clustered at the group level. Specification (1) indicates a significant and positive correlation between effort and the non-monetary variable.
This finding suggests that winning is a component in a subject's utility, and that non-monetary utility of winning may partially explain over-expenditures in contests. 8 We may expect that the non-monetary utility of winning is also affected by an increase in utility from being identified as a winner in the photo treatments P-NI and P-I. We find that the non-monetary utility of winning is not significantly different across treatments. Efforts for the prize of zero are slightly higher in the no-photo treatments NP-NI and NP-I than in the photo treatments P-NI and P-I (the average of 9.2 versus 7.0), but the difference is not significant This result suggests that the differences in behavior observed in our treatments are due to changes in the interdependent social payoff parameter , and not due to changes in the nonmonetary utility w. In the next section, we explore the treatment differences from the point of view of evolutionary game theory and relative payoff maximization.
Relative Payoff Maximization
Evolutionary game theory postulates that players aim to "beat" each other. For finite populations, Leininger (2003) and Hehenkamp et al. (2004) show that evolutionary stable behavior in lottery contests leads to higher efforts than predicted by Nash equilibrium. This overdissipation arises mainly because the tenet of "absolute payoff maximization" is replaced by "relative payoff maximization" -an aggressive player may not do well in absolute terms, but may do well in relative terms. 9 A higher effort will lower the player's absolute payoff, but at the same time it will reduce the opponent's payoff even more, such that the player's loss in absolute terms is outweighed by her gain in relative terms.
Our behavioral model incorporates relative payoff maximization through the interdependent social payoff parameter , which also reflects the degree of social distance. We can calculate the actual value of in the experiment. To do this, we first derive from equation (7) the effort that symmetric contestants, having a non-monetary utility of winning , should exert in a contest with the prize of zero (i.e., ):
Next from equations (7) and (9) we can derive the value of :
Using the observed average effort for the prize of 80 francs and the effort for the prize of 0 francs, we estimate the value of for each subject. Upon calculating individualspecific for each subject we find that 67% of subjects behave as 'status seekers', i.e. .
These subjects behave as if they are relative payoff maximizers, i.e. they maximize the difference between their own payoff and weighted payoffs of other group members; and their evolutionary stable strategies provide an equilibrium explanation for the observed overexpenditure (Leininger, 2003; Hehenkamp et al., 2004) . This quest to seek higher expected payoff than others is also consistent with the 'spite effect' contended by Hamilton (1970) or 'survival of the fittest' contended by Alchian (1950) .
Result 5: Majority of subjects behave as status seekers by maximizing relative payoffs.
In Section 2.2, we conjectured that photo display reduces social distance. Consistent with our conjecture, we find that the average value of the social payoff parameter is higher in the photo treatments than in the no-photo treatments (-0.59 versus -0.90). 10 As a consequence, enhanced group identity decreases over-expenditure of efforts: the average effort of 24.6 in the photo treatments (P-NI and P-I) is lower than the average effort of 28.7 in the no-photo treatments (NP-NI and NP-I).
Conclusion
What happens to competitive behavior in contests when identities of other participants and information about their effort are revealed has thus far remained an open question. Does such information increase or decrease individual effort? Examples of practical applications include college admissions, workplace promotions, patent races, political lobbying and competition for monopolistic rents. To the best of our knowledge, our study is the first to examine behavior in this information vacuum.
We provide evidence that identifying participants through photo display reduces overexpenditure of efforts in contests. Using a behavioral model based on social identity we explain how photo display can decrease the social distance between group members resulting in more pro-social behavior. Providing information feedback about others' effort does not affect the average effort but it changes the dynamics of individual behavior. We propose that information feedback facilitates greater adherence to the 'group norm.' Subjects whose effort is higher than the winning effort in the previous period reduce their effort in the current period, and subjects whose effort is lower than the winning effort in the previous period increase their effort in the current period.
Our results contribute to several areas of research. First, our study contributes to the discussion on why there is over-expenditure of efforts in contests. Over the past decade, a number of studies have offered various explanations such as mistakes (Potters et al., 1998; Sheremeta, 2011) , judgmental biases and non-monotonic probability weighting (Amaldoss and Rapoport, 2009; Kalra and Shi, 2010) . Our findings suggest that over-expenditure in contests can also be explained by a combination of a non-monetary utility of winning and relative payoff maximization. Moreover, we find that such over-expenditure can be reduced by identifying participants through photo display.
Our study also contributes to the literature investigating how feedback about relative performance impacts individual behavior in contests, which has been an area of interest in many workplace settings (Smither et al., 2005) . Kuhnen and Tymula (2012) , for example, find that after receiving feedback, subjects who rank higher in a contest decrease their effort, while subjects who rank lower increase their effort. Similarly, Ludwig and Lünser (2009) There are many avenues for future research. Given the strong impact of social recognition on individual behavior, it would be interesting to investigate other social settings by varying the degree of social consciousness of players. One potential direction for future research is to investigate behavior when endowments are asymmetric. When endowments are asymmetric, the effect of displaying photos may be stronger as players with greater endowment may feel more conscious about exerting higher efforts, and thus imposing higher negative externality on their team members. Future work should also aim to disentangle the effects of regret, collusion and learning that can drive changes in behavior as a result of greater information feedback.
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Finally, it is important to examine how individuals would self-select into alternative contests, knowing that their identities may be revealed. On the one hand, the results of our experiment indicate that in treatments with revealed identities subjects exert significantly lower efforts and thus earn higher payoffs. On the other hand, subjects may be averse to having their identities revealed and thus may avoid more profitable but less "private" contests. We leave these questions for future research. 2,280 * significant at 10%, ** significant at 5%, *** significant at 1%. The standard errors in parentheses are clustered at the group level to account for the group effects. All models include a random effects error structure, with the individual subject as the random effect, to account for the multiple decisions made by individual subjects. 1,200 * significant at 10%, ** significant at 5%, *** significant at 1%. The standard errors in parentheses are clustered at the group level to account for the group effects. All models include a random effects error structure, with the individual subject as the random effect, to account for the multiple decisions made by individual subjects. In this experiment you will be placed in a group of 4 participants (including you). You will remain in the same group for the entire experiment. The experiment will consist of 20 periods. At the end of the experiment 2 out of 20 periods will be randomly selected for payment. After you have completed all periods two tokens will be randomly drawn out of a bingo cage containing tokens numbered from 1 to 20. The token numbers determine which two periods are going to be paid in the game.
Tables and Figures
Each period you will be given 80 francs. Francs will be converted to U.S. dollars at the end of the experiment at the rate of 15 francs = $1. Each period, you will select a bid.
Each group member will receive a randomly chosen ID for the experiment (a number from 1 to 4). Your ID will remain the same for the entire experiment. The photos and names of each member of your group will be displayed on the top of your screen at all times below each member's ID.
Each period, you and all other participants will be given an initial endowment of 80 francs and you will be asked to decide how much you want to bid for a reward. The reward is worth 80 francs to you and the other four participants in your group. You may bid any integer number of francs between 0 and 80. After all participants have made their decisions, your earnings for the period are calculated. These earnings will be converted to cash and paid at the end of the experiment if the current period is the period that is randomly chosen for payment. If you receive the reward your period earnings are equal to your endowment plus the reward minus your bid. If you do not receive the reward your period earnings are equal to your endowment minus your bid. The more you bid, the more likely you are to receive the reward. The more the other participants in your group bid, the less likely you are to receive the reward. Specifically, for each franc you bid you will receive one lottery ticket. At the end of each period the computer draws randomly one ticket among all the tickets purchased by 4 participants in the group, including you. The owner of the drawn ticket receives the reward of 80 francs. Thus, your chance of receiving the reward is given by the number of francs you bid divided by the total number of francs all 4 participants in your group bid. You can never guarantee yourself the reward. However, by increasing your bid, you can increase your chance of receiving the reward. Regardless of who receives the reward, all participants will have to pay their bids.
Chance of receiving the reward = Your Bid Sum of all 4 Bids in your group In case all participants bid zero, the reward is randomly assigned to one of the 4 participants in the group.
Example: Let's say participant 1 bids 10 francs, participant 2 bids 15 francs, participant 3 bids 0 francs, and participant 4 bids 40 francs. Therefore, the computer assigns 10 lottery tickets to participant 1, 15 lottery tickets to participant 2, 0 lottery tickets to participant 3, and 40 lottery tickets for participant 4. Then the computer randomly draws one lottery ticket out of 65 (10 + 15 + 0 + 40). As you can see, participant 4 has the highest chance of receiving the reward: 0.62 = 40/65. Participant 2 has 0.23 = 15/65 chance, participant 1 has 0.15 = 10/65 chance, and participant 3 has 0 = 0/65 chance of receiving the reward.
After all participants make their bids, the computer will make a random draw which will decide who receives the reward. Then the computer will calculate your period earnings based on your bid and whether you received the reward or not. OUTCOME SCREEN At the end of each period, your bid, whether you received the reward or not, and your earnings for the period are reported on the outcome screen as shown below. Once the outcome screen is displayed you should record your results for the period on your Personal Record Sheet under the appropriate heading.
In addition, you will see the bids of your group members by their ID numbers and whether they received the reward. The photos and names of all your group members will also be displayed on the outcome screen above their IDs.
